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A needleless injection device comprising 

4 cylinder < 20 > for medicament having an 
5 injection nozzle at a forward end thereof and an 

opening at its rearward end; 

a piston (24, 25) sliding ' in the ' cylinder 
throw* said open end, in use, .to drive the 
medicament through the nozzle; 

10 a rsm < 61 ' *o drive the piston into the 

cylinder and having a longitudinal axis; and 

an energy accumulator (77) to drive [ the ram 
when discharged and disposed between the r*m and a 
discharge assembly (70), a rear end of the ram 
extending into said discharge assembly; wherein 

the discharge assembly (70) comprises a' 
retention member (75) fixed in the assembly, said 
retention member having a plurality of retention 
elements (76) spaced around and adapted to locate on 
the ram (61) when in a charged position of the ram, 
and a release ring (78) surrounding said retention 
elements to prevent radial outward displacement 
thereof and discharge of the ram; and wherein 

axial displacement -of said • release ring (78) 
releases said retention elements (76) and; causes 
discharge of the ram by said accumulator; 
characterised in that said retention elements (76) . are 
integral with said retention member (75) and each, has an 
enlarged head (76A) which can move into and .out of 
engagement with a groove or recess (66) on the ram (61) 
by deformation of the material of said retention member. 

2. A device as claimed in claim 1 wherein said 
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retention member comprises a collet. (75) having' 
rad iai ly. spreadable fingeis {7s)f ■ : 

use moves between said first position in which said' 
fingers engage with said ram (61) and sai d settond 
position in which said fingers spread radially out 
of engagement with said ram. 

A deHce as claimed in claim 2 wherein said collet 
fingers are biassed radially-i nwa rdly. . 

A device as claimed in claim 2 or claim 3 wherein: 
said release ring comprises a collet lock sleeve 
(78) which limits outward radial movement of said • 
collet fingers (76) . 
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7. 



device as claimed in claim 4 wherein axial 
movement of said collet lock sleeve (78) is 1 limited 
by abutment thereof against aaid collet Vfingers 
(76). • 

A device as deimed in claim 4 or claim 5 wherein 
said eollet lock sleeve (78) and said collet fingers 
(76) are respectively provided with ' cooperating 
tapered' surfaces . 

A device as claimed in any of the preceding ' claims 
wherein said energy accumulator is a compression 
spring (77) . 

30 8. A device as claimed i a any of the preceding jclaims 
further comprising a nozzle look assembly (30)' which 
, enables a nozzle to be releasably attached to said 
device ' upon insertion of a nozzle into an end 



BiPf.zeH: 19/01/2005 10:20 AMENDEDSHEET^ ? ^ 

BEST AVAILABLE COPY 



Ty " 8. APR. 2005 15:45. HARRISON GODDARD FOO i Q 9.JM854532 

19. JAN. 2005 10: 10 HARRISON GODDARD FOO HO. 393 pT $ • 

' <~ ' JC20 Rec'd PCT/PTO 20 APR 2005 



29 

thereof r the no«l e lock assembly includ ing ' 
on one of said no 2z i e Dr said eac j 

injection device, a ' ' 

ma ^ ah1 ' a tMlst ca P (3D containing a. 

moveable spacer (U . , 4 

J ' ^ leh hM » non-circular 

apaiture th.iethroujh; and : 

»th. oth« „ f Siid n0S2le „ M . a en<j . of 
miction devica a pMtraslon (22A/ 22B) h a 
=or„, Dondinjly sia ^ ed non . circulM oMer ^ . 
"hid,, lf alisna(i ther^tth, m ; paaa thro . sh eald 
non- circular aperture, 

wherein, upon testing of said twist cap (31, [ 
the moveable spacer (33) twigts ^ r65pect!to ^ , 

protrusion so that the non-circular aperture' of the 
spacer can be selectively brought into and' out of 
alignment with the non-circular outer surface of 
said protrusion, so that saia protrusion (22A, 22B, 
is respectively eitneir free t „ ^ ^ ^ ^ ^ 

said aperture or is trapped therein by saia movable 
spacer {33, . 

A nozzle lock assembly a* claimed in claim 8 wherein 
Cap is locat ^ « said, end of the 
injection device and said protrusion is located on ' 
said nozzle ; , 

A -nozzle lock assembly as claimed in claim 1 8 or ' 

claim 9 further coapr-Ssinn = u 

. «pr_smg a second protrusion 

havxng the same non-circular outer surface and. being 

axially spaced from the first protrusion. " 

U. A nozzle lock assembly as claimed in any of claims 8 
to 10 herein said non-circular aperture and said 
non-circular outer surface are substantially 
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triangular. 

• to"! 21 / T aaSSably 38 cX&im ** in **■ ^ b 

to u fur^r =cmpri ain g a mark (34J on S3id ^ 
cap which the relative ali3mnent of ^ " 

non^-cxrcular aperture and the protrusion. 

IS. A ^needleless Section device as claimed in any of 

the preceding C lai*s characterised in that S aid ' 
«cial displacement is provided by means of a ' 
resistance-sensitive trigger comprising an axiaziy- 
moveable shroud < 90 , f 0£aing at lw ^ q . 
outer surface of gaid d6viCB/ ^ r 
activated by -application of forward axial force 
the shroud which is resisted by the sfcLa . of the ' 
patieni at an injection site. 
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14. An injection device as claimed in claim 13 .wherein 
said resistance-sensitive trigger fSO) father ' 
comprises a safety-lock, moveable between a- locked 
position, in which the device cannot be discharged 
and an unlocked position in which the device can be 
discharged. 

15. A injection device aa claimed" in claim U wherein 
saad safety lock comprises at least one anally, ' 
extending tab (94A, 5 4B, which serves as an endstop 

which, in said locked dos<i-<«„ 

■w^e* position, prevents aacial 
movement of said shroud (90). 

16 ' AU deVice " in claim 15 wherein 

sard tab is driveable between said locked and said 
unlocked positions by a rotatable drive P l ats (92) 
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actuated by a switch 
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(54). 
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16 vh.r.m, i» salcl ; " 

moves axiaily Matwar « to ' ; aai ' d "> 

, J «ngage in a recess (97a. 

>7B) ln an ^ endcap , S6) of in: , aotion 

An iB,ec t ion device aa ciaW in olain 17 „ herein 
Sard tab is rear-ardly biassed by „ aIns ot spriag _ 

preceding claims „ BeEeln Bald ^^.^ 

• spring (77) coniin . d Mithin . a ^^..^ . 

*-b*, the inaction davie. furthBr offlnprislnff » ' 
• "tasrrai fixing force » BchiniM1 ■ 

«... varies ts. «i« of , als . ffMtaa by • 

rotation o£ said ran (SI) . ' : ■ 
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An i» 3 .cti OT «« oa M olalM4 . in ^ „ w 
the rotation or t„. ran, ia .« Bctad by cta t 
e* a .. y (17) Parted thr ongn one end or aaid 
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Bl. A needleless i njection device subgtant . ai : 
• de S cribed herein with reference CQ ap , ro ^ tiat a e S 
— Motion Of the acc^panyin* dtawia ^ 

22. A discharge assembly, suitafale for Mf 

needle!^ inaction device a* clawed in any p£ the 
Preceding claims, coding a retention member (73, 
. fiaed in the a3.emb.iv, " said reteatioa 

a plurality of retention elements (76) STSS n«« 

, , . 1 ' b J spaced around 

and adapted to locate on a nm .eii 

on a ram (61) when in a 
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charded position of the . ram, and a release ring 
surrounding aai ci retention elects to! pxe ^ nt 
radial outward displacement thereof and discharge of 
the ram; and wherein 

axial displacement of said retention rind 
releases said retention elements and causes 
discharge of the ram by an energy accumulator 

characterised in that said retention eJLement* are 
integral with said retention member (76) and ea ch has an 
enlarged head <76 A > which can move into and ' out of 
engagement with a groove or recess (66, on said ram (6 
by deformation of the material of said retention member 
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